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(57) [Abstract] 

[Purpose] The present invention pertains to a method of producing an 
electrode chip for spot welding of automobile parts and electronic components, 
its main purpose being to present a simple method for uniform spot welding of a 
material. 

[Constitution] The present invention is characterized by the fact that by 
means of a method of producing an electrod^cNp for spot welding with which 
the item to be welded is spot welded, the surface of Cu parent particles is coated 
and microencapsulated with daughter particles of W, Cr, Be, Zr, Al 2 0 3 or ceramic 
particles, this capsule powder is molded into a specific shape and then this piece 
is plasma sintered and solidified. 




1, 1a. ..electrode chips 
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[Scope of Patent Claim] 

[Claim 1] A method of producing an electrode chip for spot welding, which 
is characterized by the fact that by means of a method of producing an electrode 
chip for spot welding with which the item to be welded is spot welded, the 
surface of Cu parent particles is coated and microencapsulated with daughter 
particles of W, Cr, Be, Zr, Al 2 0 3 or ceramic particles, this capsule powder is 
molded into a specific shape, and this piece is then plasma sintered and 
solidified. 

[Detailed Description of Invention] 
[0001] 

[Industrial field of application] 

The present invention pertains to a method of producing an electrode chip 
for spot welding of automobile parts and electronic components. 
[0002] 
[Prior art] 

In the past, high voltage and high current were passed through electrode 
chips for spot welding of automobile parts and electronic components as they 
were brought into spot contact with the item to be welded and the item to be 
welded was welded by this heat of resistance. Therefore, in terms of 
performance, there is a strong demand for abrasion resistance, conductivity, and 
heat resistance. These electrode chips are usually made from chromium- 
copper, beryllium-copper alloy, etc. However, the heat resistance, durability, 




wear resistance, etc., of these alloys, particularly the tips of the electrode chips 
that are under extreme loads, are insufficient. 
[0003] 

Therefore, electrode chips of improved heat resistance and abrasion 
resistance have been presented in recent years. These chips are made by 
coating the tip of the electrode chip, which must be strong, with an abrasion- 
resistant material, such as alumina, burying a reinforced copper alloy inside the 
tip, or molding the entire electrode chip from an abrasion-resistant composite 
material. For example, the electrode chip disclosed in Japanese Kokai Patent 
No. Sho 58(1 983)-1 00986 is obtained by sintering a composite material of 
copper plating on a carbon powder surface, and the electrode chip disclosed in 
Japanese Kokai Patent No. Sho 64(1989)-78,684 is obtained by plating the 
surface of copper powder grains with molybdenum, titanium, or a compound 
material having excellent heat resistance and abrasion resistance, such as 
alumina, etc., placing this in a specific mold, applying pressure while cold, and 
further heating and applying pressure for a period of time to sinter the product. 

[0004] 

Moreover, the shape of this electrode chip is cylindrical and its diameter 
and length and the shape of its tip varies with its purpose and use. For example, 
the shape of an electrode chip for spot welding a copper sheet of a specific 
thickness, etc., is often a U-shaped cross section, with the part that comes into 
contact at the tip being of elliptical shape. Moreover, electrode chips used to 
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micro-spot weld small parts, such as electronic components, is often almost pin- 
shaped. 

[0005] 

[Problems to be solved by invention] 

However, the composite materials used to mold the electrode chips in 
aforementioned Japanese Kokai Patents No. Sho 58(1 983)-1 00,986 and No. 
Sho 64(1989)-78684 are obtained by plating a powder surface with another 
material, and therefore, it is necessary to handle wet-type plating equipment and 
toxic plating solutions that require management and treatment facilities. 
Moreover, these plating methods are limited in terms of the materials and 
thickness of the plating layer. Moreover, it is difficult to obtain a composite 
material from several types of material and therefore, it is impossible to obtain an 
electrode chip with the desired properties. In addition, if the electrode body and 
tip are made from different materials, there is a chance that the body and tip will 
not join together, and when these composite materials are sintered together, 
there is a problem in that the material plated on the powder will separate, making 
quality irregular. 

[0006] 

Therefore, the present invention was devised to efficiently solve these 
problems, its purpose being to present a method of producing an electrode chip 
for simple, uniform spot welding of a material. 

[0007] 

[Means for solving problems] 
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The present invention is characterized by the fact that by means of a 
method of producing an electrode chip for spot welding with which. the item to be 
welded is spot welded, the surface of a Cu parent particle is coated and 
microencapsulated with daughter particles of W, Cr, Be, Zr, Al 2 0 3 or ceramic 
particles, this capsule powder is molded into a specific shape and then the piece 
is plasma sintered and solidified. 

[00D8] 

[Effects] 

As previously mentioned, by means of the present invention, the surface 
of Cu parent particles are coated and microencapsulated with daughter particles 
of W, Cr, Be, Zr, Al 2 0 3l or ceramic particles and this capsule powder is molded 
into a specific shape, after which it is plasma sintered and solidified. 
Conventional plating is not necessary, and toxic plating solutions and treatment 
facilities are not needed. Moreover, the components and amount of daughter 
particles deposited on the surface of the Cu parent particles can be controlled as 
needed by the'microencapsulation of the present invention, and a composite 
material of 2 or more layers of several different materials can be made. 
Therefore, the desired properties can be obtained. In addition, since these 
materials are solidified by plasma sintering, they can be solidified in a relatively 
short period of time. Consequently, the production time is markedly curtailed 
and a uniform material can be easily obtained without separation of the 
daughter-particle component of W, Cr, Be, Zr, Al 2 0 3] or ceramic particles. 

[0009] 
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[Examples] 

An example of the present invention will now be discussed in detail while 
referring to the figures. 
[0010] 

Figure 1(A) is an oblique view of electrode chip 1 of the example. This 
electrode chip 1 is used when, for instance, a relatively thick copper plate, etc., 
for automobile parts, etc., is to be spot welded. As shown in the figure, it is built 
from tip 2, which is elliptical in shape and comes into spot contact with the item 
to be welded, and cylindrical body 3, which is molded into one unit with tip 2. 
Opening 4, which opens into a taper in the opposite direction, is formed on the 
inside at the top end of body 3 with tip 2 for engagement of the shank (not 
illustrated). 

[0011] 

On the other hand, electrode chip 1a, which is shown in Figure 1(B), is 
used to micro-spot weld a relatively thin copper plate, etc., for instance, for 
electronic components, etc. As shown in the figure, this chip is built from tip 2a t 
which is almost pin-shaped and comes into, spot contact with the item to be 
welded, and cylindrical body 3a, which is molded as one unit with the top end of 
this tip 2a. 

[0012] 

Moreover, as shown in Figure 2, these electrode chips 1 and 1a are 
produced by molding powdered capsule powder 5 into the desired shape and 
then plasma sintering and solidifying the product. This capsule powder 5 is 
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obtained by coating and microencapsulating the surface of parent particles 6 of. 
Cu (copper) powder with 2 or more types of daughter particles 7 of W (tungsten), 
Cr (chromium), Be (beryllium), Zr (zirconium), Al 2 0 3 (alumina), or ceramic 
particles. Moreover, the average particle diameter of parent particles 6 is 
approximately 40 pm and the average particle diameter of daughter particles 7, 
such as tungsten, chromium, beryllium, zirconium, alumina, or ceramic particles, 
is approximately 1 pm or smaller. In addition, the wt% of these daughter 
particles 7 to parent particles 6 is 1% or less. 
[0013] 

Moreover, these daughter particles 7 that are deposited on the surface of 
parent particles 6 can be changed as needed in accordance with the desired 
properties. For instance, bodies 3 and 3a of chips 1 and 1a in Figure 1 can be 
made from capsule powder 5 of chromium-copper, where copper particles are 
encapsulated with chromium daughter particles 7, while tips 2 and 2a, which 
must be heat resistant and abrasion resistant, can be made from capsule powder 
5 of copper grains microencapsulated with daughter particles 7 of alumina, 
ceramic, etc. In addition, when the surface of a copper sheet to be welded is 
plated with zinc, as disclosed in Japanese Kokai Patent No. Sho 64(1989)- 
78,684, tips 2 and 2a can be made from capsule powder 5 of parent particles 6 
microencapsulated with daughter particles 7 of tungsten or molybdenum, which 
have low affinity for zinc, in order to prevent tips 2 and 2a from forming an alloy 
with the zinc. 

[0014] 



► 



Next, an actual example of the production method of the present invention 
will be presented. 
[0015] 

First, parent particles 6, which are a copper micropowder obtained by the 
atomizer method, etc., are produced, and then any daughter particles 7 of 
tungsten, chromium, beryllium, zirconium, alumina or ceramic particles, or 
several of these grains, are deposited on the surface of these parent particles & 
by electrostatic methods, etc., as needed, to produce microcapsule powder 5, as 
shown in Figure 2. 

[0016] 

Next, as shown in Figures 3 and 4, this microcapsule powder 5 is plasma 
sintered with plasma sintering device 8 and solidified. This plasma sintering 
device 8 has special power source 10 connected to hydraulic press 9 and 
current, voltage, time, pressure, etc., are manually or automatically controlled by 
control device 11, as shown in the figure. Mold 12 holding microcapsule powder 
5 is made from a material with high electrical resistivity and pressure-of-impact 
resistance and heat-of-impact resistance, such as cement or graphite. In 
addition, a heat-resistant, conductive material, such as tungsten, molybdenum, 
or zinc is inserted as punches 13 into the top and bottom of mold 12 and 
sandwiched between electrodes 14, which are connected to punches 13. A 
timer or detector (not illustrated) automatically turns on when the sintering device 
is turned on. This timer or detector performs discharge and charge molding. 

[0017] 



That is, aforementioned microcapsule powder 5 is placed inside mold 12 
of plasma sintering device 8. The powder is cold-pressed by hydraulic press 9 
and a low pressure of several kilos is applied between electrodes 14 so that 
discharge takes place between the particles of microcapsule powder 5, and as a 
result, microcapsule powder 5 is plasma sintered and solidified within several 
minutes. 

[0018] 

The components and amount of daughter particles 7 deposited to obtain 
microcapsule powder 5 can be changed as needed in accordance with the 
desired properties of electrode chips 1 and 1a. For example, as shown in Figure 
5, body 3 can be molded from small particles 7 of capsule powder 5 of relatively 
inexpensive chromium-copper, while tip 1, which must be abrasion resistant and 
heat resistant, can be made from capsule powder 5, which is small particles 7 
made from relatively expensive alumina or ceramic. The production method in 
this case involves first placing capsule powder 5 made from small alumina or 
ceramic particles 7 on the base of the inside of mold 12, and then simply placing 
capsule powder 5 of small chromium particles 7 on top of these capsule particles 
5 to obtain a 2-layered electrode chip, which is difficult by conventional methods. 
Moreover, as shown in Figure 6, in the case of electrode chip 1a for micro-spot 
welding, the chip can be easily made by changing the shape of mold 12 and . 
punches 13 of plasma sintering device 8. Furthermore, as previously mentioned, 
the material used for body 3a and tip 2a can also be easily changed. 

[0019] 



In addition, since the welding time used for plasma welding is several 
minutes, there is no separation of small particles 7, etc., and a uniform electrode 
chip can be produced. Moreover, the joined part of tip 2 and body 3 is 
reinforced and will not separate. 

[0020] 

Thus, the present invention presents a method of producing an electrode 
chip for spot welding, whereby the electrode chip composite material is made 
from microencapsulated powder and this powder is solidified by plasma 
sintering. Therefore, it is possible to simply produce an electrode chip for spot 
welding with which the desired properties are obtained without conventional 
plating methods and uniformly spot weld a material. 

[0021] 

Furthermore, the example has been described using Cu as parent 
particles 6. However, in addition to Cu, carbon and noble metals that have high 
conductivity, such as platinum, pure silver, gold, etc., or other metals can be 
used. 

[0022] 

[Results of invention] 

Excellent results are obtained by means of the present invention in that it 
is possible to produce an electrode chip for spot welding with which the desired 
properties are obtained without using conventional plating and an electrode. chip 
for uniform spot welding of a material can be made by a simple method. 



[Brief Explanation of Figures] 

[Figure 1] Figure 1 is an oblique diagram of an example of the electrode 
chip of the present invention. 

[Figure 2] Figure 2 is a diagram of the capsule powder. 

[Figure 3] Figure 3 is an oblique view of the plasma sintering device. 

[Figure 4] Figure 4 is a cross section in the mold of the plasma sintering 
device. 

[Figure 5] Figure 5 is a cross section in the mold of the plasma sintering 



device. 



[Figure 6] 



Figure 6 is a cross section in the mold of the plasma sintering 



device. 



[Definition 



of Symbols] 



1, 1a. 



Electrode chips 



5. 



Capsule powder 



6. 



Parent particle 



7. 



Daughter particle 
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5. capsule powder 

6. parent particle 

7. daughter particle 



